been used as vaso-relaxing agents for the treatment of angiospastic diseases such as angina pectoris,1),2) hypertension,1),2) Raynaud's phenomenon3) and cerebral vasospasm.4) Concerning the efficacy of Ca-antagonists in the treatment of essential hypertension, it has been proposed that it may be possible to use Caantagonists as a first-step regimen in the stepped-care approach to drug therapy,5) which has been recommended by the U.S. Joint National Committee on Detection, Evaluation, and Treatment of High Blood Pressure.6) Previous reports, in which factors responsible for the hypotensive effect of Ca-antagonists have been evaluated in patients with essential hypertensions, have indicated that the effect of Ca-antagonists is modulated by the pretreatment blood pressure, age, plasma renin activity (PRA) and/or Na balance.7)-9) In this study, we examined the changes of blood pressure, the renin-angiotensin-aldosterone system, plasma catecholamines and prostaglandins after a single oral administration of the Ca-antagonist nicardipine in subjects with essential hypertension who were placed on high, normal and low Na regimens for the purpose of clarifying the influence of Na balance on the hypotensive effect of Ca-antagonists.
METHODS
The subjects were 15 patients (9 men and 6 women; age range 36 to 60 years; mean age 49 years) with essential hypertension. Diagnosis of essential hypertension was made by physical examination, routine laboratory examinations, and endocrinologic and radiologic studies. Outpatients with a blood pressure over 160mmHg systolic or 95mmHg diastolic and without a history of taking antihypertensives were selected for the study. Our subjects included 10 cases at stage I and 5 cases at stage II according to the WHO classification. 10) After hospitalization, all subjects were taking a normal Na diet in which 10g per day of salt was used for cooking for at least 7 days, to stabilize blood pressure and Na balance. The control period when the subjects were taking the normal Na diet was followed by 5 days of Na loading and by 5 days of Na restriction.
During Na loading the patient received a salt load of 27g per day with high Na diet in which 18g per day of salt was used for cooking supplemented with 15 tablets of Slow Na (Ciba-Geigy Ltd., Basel, Switzerland, 600mg of salt per tablet).
Na restriction was done by placing the subjects on a low Na diet in which no salt was used for cooking. Each Na diet contained 1.7g of K and 60g of protein. The subjects were instructed to avoid any food intake other than hospital diet and to refrain from smoking during the study. In the early morning of the 6th day of the individual Na 
DISCUSSION
In this study, changes of blood pressure and humoral factors after the single oral administration of nicardipine were determined in relation to Na intake in subjects with essential hypertension, for the purpose of clarifying the Jpn. Heart J. N ovember 1989 Fig.1 influence of Na balance on the hypotensive effect of Ca-antagonists. According to previous reports in which the factors responsible for the hypotensive effect of Ca-antagonists were investigated, the effects of Ca-antagonists were influenced by the pretreatment level of blood pressure, age of the subject, baseline value of PRA and change of Na balance. Erne et al7) observed that the decrease of blood pressure after chronic treatment with nifedipine or verapamil correlated positively with pretreatment blood pressure and age, and correlated negatively with basal level of PRA. They propose that Ca-antagonists can be used as first-line antihypertensives, especially in older and lowrenin patients. On the other hand, there are conflicting conclusions reported by several investigators concerning the influence of Na intake on the hypotensive effect of Ca-antagonists. Valdes et al8) investigated the depressor effect of a single oral administration of 20mg nifedipine in subjects with essential hypertension who were under low (9mEq/day of Na), normal (120 mEq/day of Na) and high (200mEq/day of Na) Na diets. According to their data, the decreases of blood pressure after nifedipine under high and low Na diets were significantly smaller than that under a normal Na diet. The decreasing hypotensive effect of a Ca-antagonist during low Na intake can be explained by the greater vasopressor tone due to stimulation of the reninangiotensin system, whereas during high Na intake it may be ascribed to increased arteriolar reactivity induced by Na loading. In another study by MacGregor et al,9) a single oral administration of 5mg nifedipine induced a significantly larger depressor response in essential hypertensive patients who were under high Na intake with a diet containing 350mEq/day of Na, as compared with normal (150mEq/day of Na) and low (10mEq/day of Na) Na intakes. They proposed a possible mechanism by which high Na intake may trigger an increase in plasma levels of Na transport inhibitor and increase the concentrations of intracellular Na and Ca in arteriolar smooth muscle. In the present study, a significant correlation was found between changes of mean blood pressure after nicardipine and the pretreatment level of mean blood pressure under three levels of Na intake, indicating the magnitude of the untreated blood pressure may be a major determinant of the blood pressure fall due to Ca-antagonism. However, we cannot find any difference in the hypotensive effect of nicardipine under the three Na intakes. The levels of Na intake used in this study which were calculated from daily excretion of Na were equivalent to those of MacGregor et al9) under the high and normal Na regimens, but Na restriction in this study was less than that used by Valdes et al8) and MacGregor et al.9) The reasons why our results differ from previous reports with respect to the influence of Na intake on the depressor effect of Ca-antagonists, although not clear, may be related to differences in the selection of patients, drug used, dose of drug and Na balance.
The heart rate after nicardipine increased with a concomitant rise in PNE. The increase in heart rate by nicardipine may be due to an activation of the sympathetic nervous system in the face of peripheral vasodilation by a Ca-antagonist.
However, PE was not changed after acute oral administration of nicardipine.
This result agrees with the data reported by Defer 
